The minibus industry and scholar transportation
The minibus industry in SA has emerged as a major public transport role-player and a significant component of school transport. This is especially true for learners from under-resourced communities, who may reside far from schools and consequently have to travel great distances to access their education. Despite the reliance of learners on minibus transportation, the industry has often been criticised for using substandard vehicles, for overloading, and for high-risk driving behaviour, such as speeding. [5] Commuters in under-resourced communities, who are often most dependent on such transportation, are therefore at an increased risk of injury and mortality. Estimates for the number of collisions per vehicle type per 100 million kilo metres travelled include a staggering 1 106 collisions for minibus taxis, followed by 916 for passenger vehicles, and 571 for buses. [5] These lend considerable support to greater focus and effort being directed towards these vehicles and their drivers.
The research on school transport drivers' knowledge, attitudes and behaviours towards road safety is quite limited. General driver research indicates that only 8% of them were found to have sufficient knowledge to drive cars, suggesting improvements to the quality of driver training courses. [6] In terms of driver attitude, factors such as drunk driving, compliance with traffic rules, driving a technically unacceptable vehicle, driving experience, and use of seat belts have a significant impact on incidents and injuries. [7] Even though the majority of drivers (90%) recognise the importance of seat belt use, a significant proportion (17 -27%) don't use seat belts. [6] Moreover, although half of drivers report compliance with seat belt use, 40% considered it irrelevant should they drive cautiously, and 17% felt it hindered their safety in extreme situations, such as during a hijacking or an accident. Interestingly, drivers with extensive driving experience were more likely to wear seat belts. [6] Other common driver violations include talking on a phone while driving, with 71% of drivers admitting to responding to calls as often as 8.5 times per day. Worryingly, the majority of such violations are by those responsible for the largest passenger loads, i.e. bus drivers. [6] To address these challenges, practical interventions are required, especially to promote the child's safe travel to and from school in SA and further afield. These include the protection of vehicle occupants by means of functioning seat belts and use thereof, airbag use and adequate passenger compartment design. [3, 8] In addition to the protection of vehicle occupants, there is a need for advocacy for greater compliance with road safety rules. [7] The enforcement of compliance is considered key to deterring major contributors to road crashes, deaths and serious injuries; however, laws alone are insufficient to encourage appropriate behaviourial compliance.
Evaluation of an emerging Safe Travel to School Programme
Research on the school transport industry in SA is sparse. A national child safety agency in 2014 implemented the Safe Travel to School Programme in partnership with a national medical insurance company, with the overall objective of making a contribution to safer minibus school travel for children. The Safe Travel to School Programme sought to stimulate better driver safety performance and compliance with road safety practices through greater road safety awareness, defensive driver training, eye-testing, vehicle roadworthy inspections with selected upgrades, incentives for safe performance, and implementation of a vehicle telematics tracking system with regular, individual driving behaviour information updates. The vehicle tracking system and devices were supplied by the national insurance company, which uses it to monitor and reward good driving behaviour by clients of their vehicle insurance policies. The current study provided an evaluation of this intervention on school transport driver safety behaviour. The specific aims and objectives of the study were: • To evaluate Safe Travel to School Programme driver safety performance over time in terms of speeding, acceleration, braking, corner ing, and time-of-day driving. • To compare Safe Travel to School Programme driver safety performance with general motorist performance on same metrics.
Methods
This evaluation comprised two main components. Firstly, a descriptive trend analysis is provided of the safety behaviour of the initial cohort of school transport drivers, from January 2014 to January 2015, with descriptive data obtained from the vehicle tracking system. Secondly, a quasi-experimental, non-equivalent group design was employed wherein the driving performance of school transport drivers was compared with that of general motorists from September 2014 to January 2015 ( Fig. 1 ).
The study population comprised school transport drivers recruited for the Safe Travel to School Programme. Participants were purposively recruited from three of the main public transport hubs in Cape Town, specifically Athlone, Bellville, and Cape Town Central. The telematics devices were installed in their vehicles. Drivers from the general motorist group were selected from the national medical insurance company's register of Cape Town drivers, using the same telematics devices, which were matched for age and gender to the Safe Travel to School Programme drivers. For the two evaluation analyses driver safety performance was assessed over time in terms of speeding in excess of 10% of the speed limit, acceleration, braking and cornering above designated g-force thresholds, and time of day or night driving. Data for these variables were extracted from the vehicle tracking devices.
Data analysis Driver safety performance: Vehicle tracking device data
Trend and comparative analyses were conducted using SPSS Version 22 (IBM Corp., USA) software (e.g. inferential t-tests, p<0.05) to identify emerging patterns and trends in driver safety performance behaviours across the variables of interest. As only 13 drivers were identified from January 2014 to January 2015, descriptive statistics were used to examine their driving characteristics with the data obtained from the DQ devices (Discovery, SA). This analysis was expanded from September 2014 to January 2015, for which data were available for 51 school transport drivers. The performance of the Safe Travel to School Programme drivers was then compared with that of 51 general drivers, matched for age and gender, and sourced from the national insurance company's database.
Results

School transport driver safety performance: January 2014 -January 2015
The analysis of speeding, acceleration, braking, cornering and night driving performance suggests that the majority of Safe Travel to School Programme drivers were performing in an appropriate, safe manner, i.e. below the designated threshold for each metric. There were some exceptions observed, which may reflect: (i) habitual serial offenders for the review period; or alternatively (ii) use of the vehicle by more than one driver, therefore accounting for different driving conditions and multiple driver performance styles. Habitual offending among the drivers was not limited to speeding and was also observed for accelerations, braking and cornering. However, observed trends in individual performance were confounded in some instances by excessive night-time use of vehicles, as it is difficult -if not impossible -to differentiate driving performance of school transport drivers during school runs from other forms of driving utilising the same vehicle outside the school transport hours and with different passengers. This confound is a consequence of the telematics device recording driving behaviour of a specific vehicle rather than that of a specific driver. 
CME
Age
In general, the evaluation indicated that school transport drivers aged ≤35 years exceed the speed limit (by 10%) four times more often than drivers >35 years. This study therefore suggests that the different age groups, i.e. ≤30; 31 -44; and ≥45 years, would appear to have different safety and performance profiles and driving styles, of which age is arguably only one indicator.
Safety performance of Safe Travel to School Programme drivers compared with insurance company policy holder drivers
When comparing the Safe Travel to School Program me drivers with the insurance company policy holder drivers from September 2014 to January 2015, it was found that the programme drivers performed significantly better (t=3.28, p<0.01) on the percentage of time at which their speed exceeded the speed limit by 10% (n=102).
With the exception of January 2015 (a vacation period) travel, the programme drivers were found to speed less often (Fig. 2 ) than the policy holder drivers. As speed is positively correlated with unsafe driving behaviours, the reduced speed for programme drivers could be argued to translate into safer driving behaviours compared with the comparison group. The programme drivers also performed better than general drivers in terms of their recorded accelerations (Fig. 3 ). However, these differences were not statistically significant (t=1.84, p>0.05).
Driver braking above a set g-force threshold was higher in September and October 2014, but lower in November -January 2015 (Fig. 4) . The reasons for the notable decline in braking above the g-force threshold between October and September 2014 are unknown, as data on the implementation of the individual Safe Travel to School Programme interventions were not available to test possible effects on driving performance. However, the lower levels observed from November 2014 to January 2015 could be explained by the likely long-distance travelling on vacation routes, for which braking is required less often than when driving in urban and high-density areas.
Safer driving performance of Safe Travel to School Programme drivers was also reflected in the average monthly cornering above the designated g-force threshold (Fig. 5 ). These noticeable differences between the programme and general drivers could nevertheless be explained by differences in cornering thresholds for vehicle type, i.e. sedans compared with minibus vehicles. Benchmarking for specific vehicle types is required for more meaningful comparisons.
On average, the programme drivers were found to engage in more night driving during weekdays and weekends than the comparison group. The marginally higher rates of speeding of >10% above the speed limit of drivers undertaking night drives suggests: (i) qualitative differences in driving conditions during this period compared with daytime driving; and/or (ii) different drivers for the same vehicle for daytime compared with night-time driving.
In summary, although the Safe Travel to School Programme vehicles may well have been used outside of school transport duties, at night and for longer distances, overall the vehicles participating in the safety programme recorded lower percentages of time speeding, lower harsh braking, and lower average harsh cornering and acceleration than general drivers.
Conclusions and recommendations
The results of this first evaluation of the Safe Travel to School Programme are promising. School transport drivers appear to perform relatively better than general motorists with regard to key driving performance indicators (speeding, acceleration, braking and cornering) for the particular review period. 
CME
Driver demographics
Regardless of the differences in driver beha viours, age and gender (male) [9] [10] [11] are highly significant contributors to unsafe driving behaviours and should be considered and accounted for in the design of driver safety interventions. Further interventions should consider a staggered programme that takes driver age (at least differentiated for <35 years), but preferably the different capacities, experiences and needs of the ≤30, 31 -44, and ≥45-year groups into account. There is, however, a need to collect information rele vant to each driver, beyond demographic information, e.g. driver history and psychosocial characteristics. This information is critical for two broad reasons: (i) to provide better contextual information for the analysis and explanation of individual driving performance; and (ii) to ensure a better fit of designed safety interventions to specific drivers or cohorts of drivers.
Persistent defaulters
This study has implications for other interventions that may be considered in this sector. For instance, there is good reason to suggest remedial action interventions based on observed performance of drivers and identified lapses in specific driving behaviours. This is essential to mitigate the prolonged impact of repeat or serious road traffic offenders on such driver programmes and on the learners being transported in vehicles, who are part of the programme. The purpose of such a remedial component would be to identify such participants timeously and intentionally modify their driving behaviours to ensure their continued participation in the programme. Participants who fail to respond to such remedial action should be removed from the programme to minimise the potential of likely harm to learners and to limit legal and other liability for programme partners and sponsors.
Sustainable long-term intervention impacts
The Safe Travel to School Programme applied an incentive-based token economy system, which may not be sustainable for long-term behavioural modification, especially in resource-strapped settings. In gene ral, such a system is known to produce changes in behaviour that are transient or easily altered, given the absence of the token economy. [12] Therefore, incentives should be awarded on good or improved driving behaviours over sustained periods of time. More cogently, long-term behaviour modification is best obtained through internalisation of relevant attitudes and behaviours by drivers themselves, and the token economy is therefore most appropriately utilised to augment and not replace this aspect of behavioural change.
Road safety and child injury prevention
The findings of this study reflect the need for further holistic evaluations of driver performance, interventions directed at driver health, safety and wellbeing (in a competitive, unprotected industry), and rigorous screening of potential drivers. [13] Children are safer with older, more experienced drivers. It is, however, the collective social responsibility of the transportation sector, parents, broader communities, and child safety practitioners to mobilise and support efforts to enable the rigorous screening, training and remediation of school transport drivers.
The SA government has recognised the challenges faced with the transportation of learners to and from schools, and has drafted the National Learner Transport Policy in collaboration with the Department of Basic Education and other stakeholders with the aim to fulfil the constitutional mandate to provide safe and efficient transportation for learners. [14] However, the implementation of this policy across privately dedicated school transport operations has proved to be challenging, as critiques lodged at this policy demand guidelines and firmer regulation of the industry to ensure that every child benefits from the available, although restrictive, funding structures (i.e. subsidies), [15] and a broader social responsibility for child safety on our roads.
